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CTAHOBHUIIE
10 KOHKYpPC 32 3aeMaHe Ha akajieMuuHara JTbXHOCT ,,lipogecop®,
00sIBEeH 3a HYXXJIUTE Ha CeKLuS ,, I3KyCTBEH MHTENIEKT U €3UKOBU TEXHOJIOTUH
kbM MHCTHTYTa 10 MHPOPMAUMOHHU 1 KOMYHUKAILIMOHHU TexHonoruu npu bAH
B JIB Op. 45 ot 28.05.2021 1.
OGnact Ha Buclie oOpa3oBanue: 4. IIpupoaHu HayKH, MaTeMaTHKAa M HHPOPMATHKA
[Tpodecuonanno Hanpasnenue: 4.6. MndopmaTnka 1 KOMIIOTBPHH HAYKH
Crneumannoct: Undopmarnka

Wsroteun craHoBuiieto: akaj. Beceaun CrosiHoB JIpeHcku, 1.M.H., HIEHCUOHUPaH npodecop
B UMHM-BbAH, onpenenen 3a unen Ha Hay4yHoTto xypu cbe 3anoBen Ne 185 ot 27.07.2021 . Ha
qupekropa Ha MMKT.

Enuncreed xaupuaat: xu Crossn Muaxos Muxos, gonenut B MMKT-BAH.

3a yyacTe B KOHKypca KaHAWIATBT € NpeiactaBuyl Bcuuku u3uckBanu oT 3PACPH u

[NpaBmiHuKa 3a crequpUYHUTE YCIOBUS 3a NpUA0OMBaHE Ha HAYYHU CTEIEHW W 3aeMaHe Ha

akageMuyH” JibxHOCTH B MIMKT. OcBeH ToBa JOKyMEHTalMsATa ChAbPKa M €JHa NperiopbKa

(Ha HemckM U aHrnuiicku) ot npod. Knayc Ilynu ot YHuBepcurera B MIOHXEH, KOUTO € eI1H

OT OCHOBHMTE CBAaBTOpM Ha KaHAuJaTa. BeIpeku, ye TOBa HE Ce H3MCKBa OT 3aKOHa U

ITpaBunnuka, 6u 6un0 NO6pe KbM AOKYMEHTUTE Ja ObJaT NPUIIOKEHU M3BaJKa OT obsBaTa 3a

KOHKypca B ,,JIbp>kaBeH BECTHUK U CIIUCHK HAa BCHYKM MyOIMKalMM HA KaHAMWJATa, KOeTo 01

Jlallo LAJIOCTHA TIpejicTaBa 3a ycnexure Ha kangujata. (Ha crpanunara va MMKT uma TakeB

CIIMCBK, HO TOH He € ochBpeMeHsaBaH ot 2019 r.)

1. buorpaduynm gannm. Jlon. 11 CtosH MUXOB € 3aBBPLIMI KATO MAarucThp MO MareMaTHKa
@axynreTa 10 MateMatvka U uHpopmaruka Ha Codwuiickus ynusepcuret ,,CB. Knument
Oxpuacku” (¢ auIuioMHa paboTa ,,YHUUKAIMSA Ha KOPEryJspHM MHOXECTBA“ M HaydeH
pbKOBOJMTEN JOL. J-p AmnHaronuii bypna). 3ammraBa JOKTOpcKa JMcEpTalMs IO
napopmatuka B MHKT Ha Tema ,,MuHMManH{ auyKIAYHA aBTOMATH: KOHCTPYKLWH,
aJITOPUTMH, TPUIIOKEHUA ¢ HaydeH pbKoBoauTen npod. aMH Jumutsp Ckopaes. OTHOBO
B MMKT 3amurasa nucepranus 3a JOKTOp Ha HayKuTe 1O MH(GOPMATHKa U KOMIIOTBPHU
Hayku Ha Tema ,Kpaiinu aBromarH, mpeoGpasyBaTend M OHMAlIMHM: aJrOPUTMUYHM
KOHCTPYKLMK U UMILIeMeHTanuu®. L{sanaTa HayyHa kapuepa Ha Joll. AH MUXOB e CBbp3aHa
¢ MUKT n Herosute npeamecTBeHuI. [locne oBaTeNnHo € nporpaMucT, aCKCTEHT, IIaBeH
acucredt, a or 2006 r. e gouent. (B aBToGuorpaduure Ha crpanuuara Ha MMKT u
NPE/ICTaBEHUTE 3a y4aCTHE B KOHKYpCa JOKYMEHTH MMa M3BECTHO pa3MUHABaHE B I'OJUHHUTE
3a TOBa, KOra KaHIUAAThT € 3all0YHall cBosATa TpyJjosara aeliHoct B BAH.) Ot 2003 r. e
XoHopyBaH npenojasaren BbB ®MU na CVY. OcBeH ToBa € 6UJ1 PHKOBOAUTEI Ha Ipymna B
Puna ComombH EAJl M pBKOBOAMTEN Ha M3CIENOBaTE]CKa IEHHOCT (c IOmBIHUTENECH
TpyaoB porosop) B Kommex EOO/I.

2. O0ma xapaKTepUCTHKAa Ha HAy4YHO-U3CJe0BATeJCKaTa AeHHOCT Ha KAHAWIATA.
OcHoBHUTE HamnpaBlieHHs Ha M3CeABaHMATA Ha 1ou. AH CToAH MMXOB ca CBBP3aHH C
TeopeTHyHarta WHQOpMarMKa (TeOpUs Ha KpailHNTE aBTOMATd — Ha TPaHMIATA C
abCTpaKTHATa TEOPMSA HA M3UMCIMMOCTTA, IPUGIMKEHOTO ThPCEHE, CUHTE3 ¥ Pa3lO3HABAHE
Ha pey, KOMIIOTbPHATA JIMHTBUCTHKA) M MPAKTUYECKO peaju3dpaHe Ha MHOTO OT
NOJIyYCHUTE pE3YJNTaTH C KOHKPETHM NPWIIOKEHUS B 00paboTKaTa Ha TEKCTOBE OT
€CTECTBCH €3MK, pa3lo3HaBaHE Ha ped, KOPEKLMs U HOpManu3alus Ha TekcTose. IloeueTo



OT Ch3/aJiCHUTE TEXHUKU ca €(PEeKTUBHH OT TCOPETHUYHA IVIE[HA TOYKA M Ca MPUIOKCHH 32
aKTyalHH OT IPaKTHYEeCKa TJIeHa TouKa 3afa4n. KanauaaTsT e aBTop (B OBEYETO CIIydau
ChaBTOp) Ha Haj 60 HaydHM myOGIMKAlHH, BKIIOYHTENHO 1 MOHOrpadus B aBTOPUTETHO
MEXIYHAPOHO M3JaHKe, a [I0BeYe OT [OJOBHHATA CTATHH ca ¢ MMIAKT ¢pakrop win SJR.
[Iy6mukamuute ca 3a mepuoga oT 1989 r. mocera. ChbriacHO HpeICTaBeHHTE JAHHM B
aBTOGHOTpaduATa HA KaHIUAAaTa HETOBUTE ITyOIUKaIMK ca UMTUpanu Hax 420 mbTH B HaJ|
340 moxymenTa. B mpuinoxkeHus JOKYMEHT 3a IIOKpHBaHe Ha MUHUMAITHUTE H3UCKBAHNUA HA
3PACPE u na npaswinuka Ha MAKT e npusoxkeH CIuCBK 0T 213 nuTara, Karo eaHa OT
cratuute (¢ Ilym or 2003 r.) e murupaHa 93 metu. CoemmanHo me orGenexa, de
KaHOUIAThT € ch3jgare] Ha mporpamuus e3uk C(M), KOHWTO IUPEKTHO TPEBpbHINA
MATEMAaTHIeCKH KOHCTPYKIUHK B IIporpamu Ha mporpamuus e3ux C. Tosa mo3sonssa 6bp3a
KOMIIIOTBPHA peanu3anys Ha CJIOXKHH alrOpuTMM ¥ HMa IOMPOKHA BB3MOXHOCTH 32
MIPUIIOKEHUSL.

XapaKkTepucTHKAa M OUEHKA HAa MpenojaBaTe/ickaTa M MPOEKTHATA JeiiHoCT Ha
xasauaara. Jou. ga CrosH MuXoB MMa ABITOTOAMIIHA M YCHEIIHA IPENoJaBaTescKa
neiitHoct. Toil € BOAWI ¥ IPOABIDKABA A2 BOAH peauna Kypcose BbB PMU u Pakynrera 1o
cnapsiacky ¢unonoruu Ha CY ,,CB. Knument Oxpuacku®. Fima 1aMa yCIeIHO 3alUTHIHN
ce poxropantu (8 UUKT u ®MU na CVY), 8 samutiny aumwioManty B8 ®PMU na CY u 2
BsB ®C® Ha CY. KBpM Te3u JaHHU e 00aBsd M3KIIOYUTEIHO IOJOKUTEIHUS OT3UB Ha
npod. Iy 3a megaroruueckara AeiHOCT Ha kauauaaTa. Ceriacuo npod. Ly B cBoute
neKkuyu 1 cemMuHapu jou. JH CtosH MUXOB BKIII0YBA MHOXKECTBO HHTEPECHH U JBIOOKH 110
HAy4HO ChIBLP)KAHUE TEMH, C KOETO MOTHBHpA CTyAeHTHTE. KaTo HaydeH pbKOBOAUTEN TOM
mpejiara Ha CBOUTE JOKTOPAaHTH M JUILIOMAHTH 3a[a4d, KOUTO BOASAT OO HHTEPECHU
3a/]a44 M JUPEKTHO MPAKTUYECKO H3MOI3BaHE B NPUIIoKHH nmpoexktr. Ome ot 1993 r. nom.
gH Ctoss MuxoB y4acTBa aKTHBHO B PEIMI[a HAyYHHM U NPHUJIOXKHH IPOEKTH, B MHOTO OT
KOHTO IIPUIIara Ha MpaKTuka cBoute paspaborku. Ot 1996 r. € pEKOBOAMTEI HA MOBEYETO
OT NpPOEKTUTE, B KOUTO y4yacTBa. B MOMEHTa € PBKOBOAMTEN Ha pabOTEH MaKeT B
Hanponansara Hay4Ha nporpama ,,EnexTpoHHoO 34paBeona3Bane B bearapus®.

OO0110 onMCAHUE HA MpeACTABEHUTe MaTepuaau. KanauaaTeT € nIpeACcTaBuil 3a y4acTue
B KOHKYypca 15 Hayunu myGnukaiuy, myOnukysanu B nepuoga 2006-2021 r., 1 myGnuxauus
IpHeTa 3a nevar, | IpenpyuHT B NOmyaapHaTa 6a3a OT NpenpuHTH arXiv.org ¥ €IMH NATEHT,
peructpupad B CAIIl. Ot crarmure 4 ca B cmucanus (mo 1 B Natural Language
Engineering, Theoretical Computer Science, J. Automata, Languages and Combinatorics,
Computational Linguistics), 5 ca 8 nopeauuu (Lect. Notes Comp. Sci - 4, Studies in Comp.
Intelligence - 1) u 7 ca B TpynoBe Ha KoHpepeHnuu. Beuukure 16 mybnukysanu winm
NpHETH 3a nevaT nmybnukaunu ca B u3nanusg ¢ SIR. KangunarsT He € oTGendsan ToBa, HO
CIIOpE/l MEHE JIBE OT CHMCAHMATA MMAT UMIAKT (aKTOp B roAMHATA Ha MyOiMKyBaHe. bu
om0 nobpe, aKo KaHAMAATHT O€Ie MPEeICTaBWI AAHHM M 3@ TOUHHMTE CTOMHOCTH Ha SJR.
Benuky crarum ca ChBMECTHH (4 C €IMH CHABTOpP, 8 ¢ ABamMa ChaBTOpH, 3 C TPUMA M IO
e/lHa ¢ IeT U mecT chapropu). Cpel ChaBTOPUTE ca YYSHHIM U KOJIErH Ha KaHauaara, 4 ca
yuaenu ot ['epmanus u 1 e yuen ot Kanana. Oco6eHO BrieHaTsIsBaILo € ChTPYAHUYECTBOTO C
Iym (craBTop Ha 10 OT mpencTaBeHUTE B KOHKYPCa CTAaTHH) U C YCIEIIHO 3aIllUTHUIIATE
1O pPBHKOBOACTBOTO HAa KaHAugara AOKTOpaHTH MwrankuH M I'epixukoB (ChaBTOpM
CHOTBETHO Ha 8 ¥ 5 cratuu). KaHmumarsr e Aexnapupall, 4e¢ BbB BCHYKH ITyOIMKaLUK
ChaBTOPUTE UMAaT PaBHOIPABHO yuyacThe. CuuTaMm, 4e B KOHKPETHHS CIy4all ChbBMECTHHTE
CTaTUM Ca IIOJIOKHUTENICH (aKT, 3am0TO H3CIEABAaHMATA Ca C HHTEPAMCLUILIMHAPEH



KOMTO MMaM, nmpeacTaBeHuTe ny0auKanuu me ca HM3M0J3BaHH NIPEAM TOBa 3a Apyru
npouenypu. 3a xonkypca KaHIUAATBT € HPeNCTaBUII CIIHCHK OT 213 nurara Ha 6 com
cratud. OT Tax 23 nurara ca Ha Cratus, npejcraBeHa 3a ydaCTue B KOHKypca. Ot
HpeJcTaBeHaTa Tabuuma ce BIDKA2, e KaHIMAATHT HAIIBJIHO YA0B/IeTBOPsIBa, a mo
YaCT OT KPUTEPHHUTE 3HAYUTEIIHO HaIXBBPJIA MMHUMAJIHUTE M3UCKBaHus Ha UNKT
32 yYacTHe B KOHKypc 3a »Tpoecop“. He ycranoux IUIarHaTCTBO B NPEACTABEHHTe
32 KOHKypca Tpynose.

OcuoBHu HAY'THM ¥ HAYYHO-NPUI0KHI IipuHocH. Ille ce cnpa makparko na OCHOBHHTE
Pe3yaTaTH, ChabpxKaIH Ce B [IpeacTaBeHnTE paboTu Ha KaHIuaTa, KakTo M Ha OILCHKaTa

CM Ha 1pu rpymu: (1) Teopus ma KpaiiHuTe aBToMath (craTam [1-4] or cnucpka ma
NyGIMKalHHY 32 ygacTue B KoHKypca); (2) O6pa6oTka Ha ecrecTBen €3UK U Pa3mo3HaBaHE
Ha peq (cratue [5-8] W marent [18]); (3) Hpubmmxeno TBbPCEHE, KOPEKLHUSA u
HOpMANH3alKs Ha TeKCTOBE (CTATHH [9-17]). Kakro or6enszsa KaHAMaThT, TOBA [eenue
© YCIIOBHO, 3aII0TO MHOTO OT pe3ynTaTiTe TONAAaT B MIOBEYC OT €AHO HANPABIICHHE.,

(1) Teopust ma kpaiiaure aBToMaTH. Teopusara Ha KpaifHHTe aBTOMATH U CBBP3aHATa C

AUCLAIUIMHE (HalpuMep B anrebpaTa, MaTeMaTHYECKaTa TOrHKa 1 KOMOMHATOpHKATA) U B
Apyru obnactu Ha SHAHUCTO, BKIIIOUMTEIHO C NPHIONKEHHUS 3a pemaBane Ha NPaKTHYSCKHU
3aja4u. B yacTHOCT, Te3u Teopuu ce IIPHJIAraT MUPOKO B IMHIBUCTUKATA 34 peiaBane Ha
TpyAnu 3anavm B 06paGoTKaTa HA TekcToBe M CCTECTBCHY e3uiH, 06paboTkara Ha pew,
ThPCCHE HA INAa0IOHHM, NPUOGIHKEHO TBPCEHE, KOPEKIMU Ha TEKCTOBE M Apyru. CraTus [1]
or 2007 r. ce pasriexma 3agauara 3a TIPCHANUCBAHE HAa TEKCT IO NaJeH PEYHHK 3a
Tnpesanuc.  ABTOpHTE  mpeprarar epexTuBeH Meron 3a KOHCTpyHpane Ha
HOAIoCIe[oBaTENCH IpE0Opa3yBaTen, KoHTo 1Py JIaJIH TEKCT Ha BXOJa [aBa M3XOICH
TCKCT 3a BpEME, 3aBHCEII0 IMHEHHO OT IbDKMHATA HQ BXOIHUS M H3XOJHHS TEKCT.
MeronsT uMa nBe npegumcrpa — ONTUMAaJIHA €()EKTUBHOCT u CTaHJAPTHH BB3MOKHOCTH 3a
KOMOMHHpaHe ¢ apyru peoOpasyBaTeny 3a permaBane Ha I10-CII0MHM 3a/la4u caMo C eHa
crenka. OcCTaHainTe TPH cTaTMM ca o IIOCICAHHUTE NBE roaMHu. B craTus [4] ce
YCBBBPIICHCTBA KOHCTPYKIMATA B [1], ¢ xoero ce PAasIIMPABAT BB3MOXHOCTHUTE 32
IIPUTIOXKEHHE, NONBIHUTEIHO Ce nono0psiBa  eeKTHBHOCTTA M 103BOMABA pabora c
OTpOMHM 110 06em peunnum. B pa6orara e AOKIIaZIBaH €KCIIEPUMEHT C TIOCTPOSIBAHETO Ha
Ipe0bpasyBaTen, KOHTO 3aMeHs KITIOYOBHTE Aymu o1 Wikipedia ¢ Bpp3ka kM chorseTHATS
crpanuna. Crarus [2] € HOCBeTeHa Ha HOBA KOHCTPYKIMA Ha OMMAIIVHY U € NPOIBIDKEHHE
Ha NIpeqHITHA padoTa, KOSTO He € BKITI0YeHa 34 y4acTne B KOHKypca. bumammnure ca knac
OT JICTCPMUHMPAHH MANIMHH C KPacH 6poit chcTOSHHA, KOMTO IPEACTaBAT Kilaca Ha
PErynspuure ¢GyHkuun Mexay nymu. Ceimecryra CTaHZApTHA KOHCTPYKLMS Ha
OuMammHa, 3amo4Baiiky OT dyHKIMOHANTEH npeoOpasysaren. B npenxoman U3CIIEBAHUS
Ha KaHaupaTta ce mnpepjara HOBa KOHCTPYKLIHS, KOATO HpPEeBpbINa npeobpasysaterns
MHMPEKTHO B Oumamuea. Cera Tasy KOHCTPYKIHA € yChBBPIICHCTBAHA, KATO CE HAMAra 1a ce
HPEONONEAT peauLa TPYIHOCTH, BKIFOYHUTEIHO OT anredpuyen xapaxrep. B 9aCTHOCT, 3a



HYX/IUTE Ha KOHCTPYKUHSATA Ce BbBEXKa KIac OT MOHOHAH, KOHTO o06XBama cBOOOAHHTE
MOHOMIM, TPyHMTe W Ipyru aiareOpuunn obextu. HoBata KoHCTpyknusa € Onm3ka 10
ornruMansara. B pa6ora [3] ce mpeayara opuruHaaHa METOZJOJIOTHS 32 KOHCTpYHpaHe Ha
BEpOATHOCTHHU IpeoOpasyBaTenu. JIOCTOHHCTBO Ha MeToJa €, Ye B IIporeca Ha pabora
KOPEKTHO Ce 3ama3BaT BepPOATHOCTHUTE BEIHYHMHM, a IIPH HEYCIEX IIPU M3ITBIHEHHETO HA
HAKOA CTBIIKA CE€ 3ala3Ba M JeTepMUHM3Ma Ha mnpeoOpasyearens. Ilpencrasenn ca
KOHKPETHH KOHCTPYKIIMH ¥ €KCIIEPHMEHTAIIHA PE3YJITaTH [IPU Pa3llo3HaBaHe Ha ped.

(2) O6paboTka Ha ecTecTBeH €3MK W pasmosHaBaHe Ha ped. Craruu [5, 7, 8] ca
[IOCBETEHH HAa KOHKPETHH peali3allii Ha CHCTEeMH 3a 00pa0oTKa Ha €CTECTBEH €3UK U
pasmnosHaBaHeTo Ha ped. Pa3paboTkuTe ca JeN0 Ha KOJIEKTHB, PhKOBOJIEH OT 101, AH CTosH
Muxo. B [5] e ommcanma peanusanuaATa Ha I'bpBaTa CHCTEMa 3a paslO3HABAaHE HA
HeNpeKbCHATa Obarapcka ped IpH rojisiM PEYHHMK 34 IEIUTE Ha BhBEXKIaHE HA IOPUIUICCKU
nokymenTH. EKCriepiMeHTHTE TOKa3BaT, 4e J0IyCHATHTE IPpelKy ca <12% 3a 1opuuiecKu
TekcToBe U <16% 3a o0mu TekctoBe. B [7] ca ommcaHu NPHHUMIIUTE, IOJIOKEHH B
ocHoBara Ha kopmyca Ha ped BulPhonC. 3a HampaBsata Ha KOpITyca ¢a M3IOJI3BAHU 3aAMUCH
Ha 147 mukropu ¢ okomo 22 000 m3kasu ¢ oOIa NPOABIDKHTETHOCT OKOIO 32 waca.
[Ipwioxena kM cucTemara oT [5], paspaboTkara JaBa rpemka noj 7% Ha HUBO JyMH 32
ropuguuecku TekcroBe. OxasBa ce, ye kopmycsT BulPhonC e TBBpae Manbk 3a HyXauTe HA
MAIIMHHOTO 00yueHHe Ha IbI00KU HEBpOHHU MpexH. B [8] e mpeacTaBen KopmychsT OT ped
BG-PARLAMA, KoiiTO IpeoJoiaBa TO3M HEJOCTaThK. JalUCUTE Ha KOPITYCa Ca U3BJICUYCHHU
ot mueHapuute cecuu Ha Hapoguoto crbpanue 3a nepuon ot 10 roguau. Bnevatnasamo e
KOJIMYECTBOTO HAa M3NOJ3BaHuTe AaHHu — 250 uwaca 3ammcu Ha 572 nukropu. Ille
0TGENEKUM, Ue Ca U3MON3BAHM TEXHOIOTHH, Ype3 KOUTO AEHHOCTHTE CE M3BBPIIBAT MOYTH
HAIIBJIHO aBTOMATH3MPAHO MPH MUHUMAIIHU 4OBemKH pecypcu. Cratuara [6] € oT ¢bBCceM
ApYT, IO-TeopeTHdeH xapakrep. M3momsBa ce TeopusATa Ha JETEPMHHMPAHHMTE KPaiHH
aBTOMard. B pesynrar, OCBeH HAMHPAHETO Ha HAKOJIKO Hal-100pH KaHAMAATA 3a IPABUIIHA
TpaHCKpHIIusA Ha 6a3ara Ha U3BBPLIICHUTE EKCIIEPHMEHTH, C€ JaBaT M 3HAYUTEIHO IIO-
rosM Opoit kaHgugaty Oe3 H3NON3BaHE HAa JONBIHHTENHO Bpeme. Hampasenute
eKCIIepIMEHTH moKa3BaT 1nox 4% rpemka. B narenta [18] e peructpupana MeTomomorus 3a
aHaJIM3 Ha BIMSHUETO HAa OTAENHUTE CyOeKTH B JaJeHO MeauiHo chOutme. M3nomnssa ce
TeopHs Ha rpaduTe, KaTo ce IpmiIaraT pasHooOpa3HU TEXHUKH 3a aHaiuu3 Ha rpa¢u. Tosa
BOJH JI0 MPAKTHUYECKN METOIM 3a OLIEHKA U MoA00psBaHe Ha e)eKTUBHOCTTA HA MEUITHATA
KOMYHUKaIuys.

(3) Ilpn6amxeHO ThpCeHe, KOPEKIHUS H HOPMAJIN3anus Ha TekcroBe. CTaTUMTE OT Ta3u
rpymna ca myonukyBanu B nepuona 2006-2014 r., a Bropara Bepcus Ha npenpunta [14] e ot
2015 r. U3cnenBanusiTa ca B TpH NOJHANPABICHUSA: aJTOPUTMHU 3a NMPUOIMKEHO ThPCEHE
(cratum [13-15]), xopekums Ha TekcroBe (ctaruu [9-12]) w HopMmamu3auus U
MOJCPHHU3ALMS HA UICTOPUYECKH TEKCTOBE (cTatuu [16-17] ).

3.1. Aaroputmu 3a npudan:KeHo TbpceHe. B cratus [13] ca npencraBeHy npuiioxXeHUs B
oOpaboTkaTa Ha €CTECTBEH €3MK, KAaTO TBHPCEHETO Ha ONMM30CT Ce pasriexaa Karo
cnenuaneH Buj uzuucineHue. B cratus [14] e mpenctaBeH HOB e(dekTMBEH METOH 32
IpUOIIMHKEHO THPCEHE B €IEKTPOHEH PEYHMK, KAaTO Ce MOCTUra eeKTUBHOCT, 0-100pa OT
Ta34 Ha CHIIECTBYBAIIUTE TEXHUKU U CE€ MpeAIaraT HHTEPECHU Bh3MOXHOCTH 33 THPCCHE B
KOJICKIIMH OT JIBJITM HU30BE (HampuMmep uspeuenusi). B cratus [15] ce onucsa cucremara 3a
ThpceHe Ha 6mam3oct WallBreaker, ¢ ko410 € y4acTBaHO B ChCTE3aHME, OPTaHU3HPAHO OT
Xymb6onroBus yHuBepcuteT B bepnun. IIpeogonenu ca penuiia NpUHIUIIHY U TEXHUYECKH









